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Introduction

« Smart environments help elderly people during
their lives

« Health and home monitoring

— Detection of medical emergencies
— Providing medical assistance

— Decreasing cost of care to society

« AmIHomCare System

— Innovative system for Ambient Assisted Living
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The Multi-Agent System for Information Access

* A multi-agent composed of:

— The Human Activity Recognition System
« Supervising system

 Daily activity recognition

— The Service Acquiring System

* requesting an available relaxing service demanded by

the supervised person
o e,

s
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The Multi-Agent System for Information Access

 The Human Activity Recognition System
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The Multi-Agent System for Information Access
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The Multi-Agent System for Information Access
 The Service Acquiring System

— requesting an available relaxing service demanded by the
supervised person that wants to take the activity at the
relaxing centre

Request a
service

~ Accept the
~ request

Relaxing Center

— Each type of service has an associated maximum duration.

— The queries are satisfied if the requested service has
enough free time to satisfy that request

24.09.2012 MASTS 2012, 24-26 September 2012, Calabria, Italy



University “POLITEHNICA” of Bucharest — Computer Science & Engineering Department

The Multi-Agent System for Information Access
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The Service Acquiring System

The Sequence Diagram
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Formal Verification using Event-B

Event-B is a mathematical approach for
developing formal models of distributed

ALL REQUESTS
SERVICES

requests & ALL REQUESTS
available ¢ SERVICES — £

satisfied requests d

b requests

duration € requests —» 21
reference e requests - SERVICES
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Formal Verification: First Model

new_request:
THEN

actl: requests, satisfied requests, duration, reference:

requests’ ALL REQUESTS
satisfied requests' requests’
duration' requests' — 1

reference' requests' — SERVICES
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Formal Verification: First Model (2)

satisfy _request:
ANY
r
WHERE
grdl:r requests \ satisfied requests
grd2: duration(r) < available(reference(r))
THEN

actl:satisfied requests satisfied requests U {r}

act2: available(reference(r)) := available(reference(r))— duration(r)
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Formal Verification: First Model (3)

cancel _request:
THEN
actl: requests, satisfied requests, duration, reference:

requests' ALL REQUESTS

satisfied requests' requests'

duration' requests' — 1

reference'’ requests' - SERVICES
END
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Formal Verification: Model Refinement

new_request:
REFINES
new_request
ANY
r
d
S
WHERE
grdl:r ALL REQUESTS \requests
grd2:d N1
grd3: s SERVICES
THEN
actl: requests .= requests U {r}
act2: duration(r) :=d
act3: reference(r) :=s

24.09.2012 MASTS 2012, 24-26 September 2012, Calabria, Italy



24.09.2012

University “POLITEHNICA” of Bucharest — Computer Science & Engineering Department

Formal Verification: Model Refinement (2)

cancel _request:
REFINES
cancel_request
ANY
r
WHERE
grdl: r requests \satisfied requests
THEN
actl: requests requests {r}
act2: duration {r} <<| duration
act3: reference {r} <<| reference
END
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The Statement of the Development

« The models are specified and validated using Rodin platform:

— an Eclipse-based IDE for Event-B
— provides support for refinement and mathematical proofs.
« The model is validated by discharging proof obligations.

Total Auto Manual
First Model |18 15 3
Refinement |5 5 0
Model
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Conclusions and Future Work

« Conclusions

— Informal specification of a multi-agent system for service
acquiring.

— Translate the informal specification into the Event B notation
to verify required properties.

— Refine the model: simplifies proofs by providing a
progressive and detailed view of the system
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Conclusions and Future Work

 Future work

— refine the model: by taking into account the flow of requests

 the ordering of arrival is not expressed: a request may remain always
pending and is never satisfied (there are always other requests which

are processed)

« we add a criterion to each request in order to sort them, for example

each request has associated a priority
— verify the whole supervising system.

implement and test it in real situations.
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